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mmmmm] 

must**** t-- v k@5e£ n^mffi7EMW#^ffi^f t'ME^fS]^ "b^m^ * 

> tf - A * BS#t1" & "f * > tf ~ ^ HSt*^ x 

[If 2 ] TftlE^ >f Kx > h U - 7 r - v tit, frf^^^H^ffl^* 

SBfWM-^ tfriBSW k & x m fE&m >f * > tr - a hb^^ t>o^*>tr-A 

■e.HBM $ ft* c: t *mWi t~r& m^M 2 fcffi«<0W**fER««o 

l x m m\ * muTtm^m^mm k mm t tz a&m $ & z t % 
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mm 2002-254881 ^- V \ 2/ 

fan 2 w es#t^ (± > ir i zmm f*i > h u - * -r - v <b # a £ tt £ mr i e^f ^ 
^ ^- <7>5t^ k @^ $ ixfzmtm.®-fr k << * v tr - a £ raj*?- & 

[0001] 

^f^fi, £jfc>f *>fcf-A (Focused Ion Beam! JfilT, i&K [F I Bj t$l 
-To ) *fflv>fc«Hfflflnl*5PJfflL-C, ^Jx-ti^^-^^^ii^MmT-^i^ (Tr 
ansmission Electron Microscope : J^T\ 1£K I~TEMJ tffifo ) ^^11 
(Scanning Electron Microscope : VAT, Jg-K TSEMj tttto ) & 

[0002] 

LTF I B^M?)^tv^ 0 B10C, ^5fc<7)F I BmW<VUV$MJ&* 

7F-to i</)FiB»±», ^t>iioo, ^ft^miOK ^ 

flTWfitf-lfcffiS 10 2, 103, IW*^^- 104, Stfl-^-r-^ 1 0 

5 a* e> a a o 

[0 0 0 3] 

^>il00li, Wil^'J^A (Ga) Kft^StL^^Jg^^IiT* 

ab*o ^*>?fr^i 0 1 ti, -f*>iBi 0 o^<b<?M t 
) , nrt&*jci9, 8ffi^"r>f r*-9. nqnvyx (ifVVX 


ffifiE# 2004-31 16038 


#11 2002-254881 ^- v : 3/ 

) jsjLiPM&wfcKZfrbmj&.zii-c^Zo --kffiw&^tftm&i o 2 {±, >r * 

(Scanning Ion Microscope : *i: TS I MJ -hffi-To ) 

O 

[0 0 0 4] 

£ Q #*#c 1 0 3 t±, t£*4 1 0 6 <7)^®t~. LtOf^vv a >m*T& 

[0 0 0 5] 

^LT-f *>tf-A 1 o o a-esnii-*:fr&T?*&o fi-^S* 

SrifcH- 1 0 6 t LXpm*frV- 1 0 4 U SW*^^"- 1 0 4 0#5e§& 

fl[£>f *>fcf-A 1 0 0 aXW.mmULmWftZMiom-f, \<*t>VZ\£y9T 

[0 0 0 6] 

11 1C, il0t:^L/:FIBit?:lv^:, tf-^T-y^SCiSTEM 
IWO— jlOft»¥MS*«S:W»c^-to J01T\ El 1 0 is «£ If m 1 l^tiLt, 

t e MmA-nftm^m * urn -t %> 0 

[0 0 0 7] 
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^tt-cv^#^f5:<7)'f5:S'lf#^^^ i T> >f *>tr-A 1 o o a^co#^fis 

1 0 0 a-C&tSaSte^ifrS^jtacU ClOjtScKJ: *)&bHZ>S IMt*14i J 
x-^^S[;f,fyy3 ym<W7>*Pk£tti<fZ>t t tf^tf-A 1 0 

y^ff#-/y3> (ab£Wi>f ^ > tf— A C V D (Chemical Vapor Depositio 
n) ) fcO?tf*LT*3»K -f *>fc*-A 1 0 0 a-CHSttLfeffl5^»CS^WtC-f*#^ 

[0 0 0 8] 

M^T, (a) K^-fJ^K, ^i-^<«®<^#;e§ltf£;£l§£^ 

tr-A i o o aT'HBttLT^ct^^nxt, $?>»w, ^(dmhu^k4 ^y\^- 

A 1 0 0 a ^ BS.lt LT>fctJiif*BX*^f do - <£>flDltM±, >ft>tf-A100a 

a **«l#t$*t^:««H^lB5&»ISfe^ KffllfL, mil ( b ) J: 0 &WrM 1 0 7 

a£#£ 0 Wfffil 0 7 a g&£ Jh»<b £ T» < 1"* sWitW 

©#StfffltSTEM«SEEt:ioTlftS 0 M£f£\ S i ^aUtfMfcft 
£MSEE2 0 0 k VWTEM-e^^WfS^^-f^^tiO. 1 ^m^Ttt 
*j&35d***o TEMi:ii h^v?^ -Tr3 DflNf^fcfr -5*&^l±, 

fftftoff^tt 0 . 5 // mgSi:ft±tf4 0 
[0 0 0 9] 

Kfffi 1 0 7 a HftXf-^ 1 0 5 <D*f-)V h £ftt]|ip-*-& £ t K X *) 4 

*>fcf-A 1 0 0 aO'y'i-^^OA^JK^MIp U -f *>lf-A 1 0 0 a K 
i&jbniK «t 19, Sffll 0 7 a^iS^as^S'ltBl 1 (b) H^J: 
9^i]Ml07b (mil (b) ^Wflfejft-C^LTV^IB^) «r^1"*o 
Z<Dt £±mmv>— ^±i^«9J&^£Aft-f K^LTiS < o -<7>i2J *9 10 7b 
fci&o TIR «9 tii $ *L£ E M|W I0 7"e*4, 

[0 0 10] 
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at I 

TEM^Ifl 0 7<DJtiLt)mUzl&, 7pg|^0-7-lfjLV-^S:«ffl1-4o TE 
Mlfcftl 0 7 if® 1 0 7aC, JfyAtfX t) ft 2> 7° u - 7* l 0 8 <7)5fc>S 

*j£o*tt*o -7°n-n 0 8<7)5fc5S«f®l 0 7 a tc ab -5 gJKiS^ < t II 1 
(c) C^tJ:^:, il^Ciot, TEMKfti0 7^YD-7*10 8O5t 
*WR3Bf1-4 0 fit, »TEMimi 0 7«L/:Wii^D-7 
10 8*, gy^ffliS^^S^ (^El^) _t^#K>U «i:ffU:TEM 

HioTfi, @36^H@5£$*t^:TEM|Wl 0 7 US* LT-f * > If- A 1 0 0 
a "Cft ± »f SDX ^ItiiU^o 
[0011] 

TEMHH^t?^^ ±aoi^:l-CTEMHftl 0 7 

£o ftt> iWTEM»^/-^F I B^@^}±SljOTEM^gcO^> h 
'J-^f-vCJIAU -e-T% TEMl^ll-1 0 7<7)iffil 0 7 aOif^tf^ 

o 

[0 0 12] 

W±liiL/:F I B^i^ffl^^TEMI^^im F I B^t^t, T 

EMttftl 0 7#@£Sftfc0£&*TEMSfcft*>l'*' JROffrttfc «9 . i 

, TEMSiE TEMSWSrSJDX-r &^£-J±, T E MifclWBSeS *Lfc@5e 
MTEMttft*^y-*t)J|H^U ffH> ^;^-{:@SLTFIBt 

o 

[0 0 13] 

(Dmmmm^^v- (TEMiw^^-^a ^ss^FiBttrtt- 

2000-15508 l^«ltwSB«$tLfcJ: ? *a*fl^*i«a****o El 1 2 


ttifE# 2004-3116038 


#JM 2 0 0 2 - 2 5 4 8 8 1 ^~ V \ 6/ 

t 

[0 0 14] 

m 1 2 izTF-rmwEMmm*. M&#>y'2 o o izx «j rtTO^wfrt^ 

^112 Olt:, F I BHSJtofr^2 0 2 , H-^miHtttSfl 2 0 3 , 
y 3 >fflM2 0 4, ^»«12 0 6, f^Jt^n - 7mW)®tM 2 0 9 is 

[0 0 15] 

m^mwm 2 0 6 xt*** 5 j&**ut ^u^ot, fib hi*^ 

u - y^m^m 2 0 9 {il&N-tf- yn- ^ ^- 2 0 8 Y) ft ft % frz & <7)-c 
* o t\ JR «5 fttt <b tt^^n- -7°n - 7* >u ^- 2 0 8 £ 3 ^oclft V3&QrtrZ> d 

fc**Rrtit?*4o «^ffltw*^^-^«i«fli2 1 it*, tssffl^^^^-2 

-7*2 0 8 fctHSffl*tfl-*^^-2 1 0fc^W'e^)i-/D-"/2 0 7tf>£tti£ 
[0 0 16] 

±ffiO|fclW«§^t-eti\ TCiW 5 t?2>& * * -^<7>#S£ltf3:£ F I B rajj-ft 
^2 0 2^t>OFI B til L tfr#t)^MJt L, iO^^ 
t^Jt^— SBK, ffc^M" - -7*^ ;i/ ^- 2 0 8 lzi%nztitzm ; \-)n7'v-'72 

W%Vt<DUfr*F I B.HB#t7t^2 0 2iph<DF I B «fc ^SnX-C^J *) flfc «5 , 3$ 
&K*jt&fcbfrbSm.-t*>o fit, ^StL^^it^H^^tLTt^Jtyn 
-7'2 0 7 ^, f^#M-yn--7M^;v^- 2 0 8 jJ'tftSfflJtft*^^ 2 1 0^ 

[0 0 17] 

±fBOflfc, #P3 2 002-6222 6 -^rfftKfBffcS *LTV*£ J: TEM 
[0 0 18] 
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&F I Bm^M3 0 2 H^^->^-ABS#t^3 0 1, 7-eal/-^ 3 0 5, 
^ Kx>h 'J-^f-y-el)^TEM^f-y3 0 6, is J: •> ^ 3 0 

[0 0 19] 

F I B^#I3 0 2 W^iS^F I BiDl^lfiltC^^-C^^ * > tf 
-ABS#t^3 0 1 fi, -^^Ttftb (^ffi^^^li) **F I B^|fl3 0 2(Dtip$e& 
i ? CSfig^tL-Cv^o TEMf^lH-X-r- v 3 0 6 ti, TMP^ft (:££P 
B^yVfr) lZ&W)tfpSiifrC&Z>t t fcfc, ^F I Bl^^^g^^lJ^ffl^^tL 
/;TE M^g £ ?>P H 1-«ffl K^ffl £ T E Mffcft* ^ ^~ £#A1"£ - t d*"? 
^^, 0 ^x-;«^f-y'3 0 4 li, ^Eyjf°U f^^*>^ t >H-ABS|f 

[0 0 2 0] 

±I£(7)F I B^fpM^fi-eti, if, TEM^f-y'3 0 6 £F I Bin 
f:^x-A»f-y3 0 4 £F I B anXMSM $ T^ffij-f &o f Ut, 

vx-^3 o 3<7)#^^^^^>H"-AHsitm3 o i frhoj * vtf-A-ein 

[0 0 2 1] 

«EV>T, m 1 4 K^rf J: ^ ^x-A|^f-y3 0 4 £F I BflPX^i 
M&Wifrh-\-frKmtitz&W.t"e&&Z'£ti&* TEM^*;v/-3 1 1 
<9#^7tTEM^#^x-v3 0 6£F I B JjnX&Sl'fcfi * X"&W) L , T-tfa. 

3 0 5 ^cH^#L^TEM^#Jt*TEM^^;V^-3 1 1 

<Dffi%MKm&t&o -etT, TEM^*J^-3 1 ltljcL^TEMI^ 

o 

[0 0 2 2] 
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mm 2002-254881 ^- v> : 8/ 

III > ft» t tzUnfr * T E Mf**** ^ K HSi" SIS^FIB ifcH-^rt 
"Cfr-9 - t^-Clio TEM«^fcTEMlW/^*lfiniX?-*l&Kf± 
. TEM»i^-*flI> F I B^fSt^TEM^f-y^^) 

10 0 2 3] 
[0 0 2 4] 

#12 0 0 0- 1 5 5 0 8 1 ^^^KUmZtifc&ftftWZmz&^Xit* §ft 
^Wftlio J: (Ff (7)^1 1 /:^Olfffl^l4* ^ F I 

[0 0 2 5] 

F I Biitii, -eofiffiSLt. ^^112 0 3 t±abt «3 ± § * & O t ~t Z> -1 
i: li-Clft^Tt^ F I BflSftbt^ 2 0 2, #*?J§! 2 0 4. m±i§?2 0 3, ^ 
##ljj$l1f 2 0 6, «Sffl|iW*^^-2 1 0fiitJW^D-r*^/-2 
0 8t±, EttiI2 0 3<7)|&tbfr7t;*^->Ui;£^LTKg£*L&o EI 1 2 U 
^Lfcf&jS-Cfi, «fffll^*^^-2 1 0 i3J:O f iMB[-M-yn-^^r-2 0 
Sit, Hv>o5fc3g^F I BJnXfiB-C^*>4 «fc 9 K7k¥:£|6JKffiE£*t"C:*3 0 , 

>i<7) x 9 *Eii-cti> #*;K-tF i BinxM<&T:frKE«$ftfci*#&lft 

$tfit2 0 6 fcjF^I" 
[0 0 2 6] 

MIII2 o 6 £F I BtDXjig^^+^^mdi$-^^i^-e^;v^- 


tbSE# 2004-31 16038 


#fl 2 0 0 2 - 2 5 4 8 8 1 ^- v : 9/ 

[0 0 2 7] 

#12 0 0 2 -6 2 2 2 6 -^KKgEfSSftrt: F I BfWI^£l«K£v>-C & 
[0 0 2 8] 

HI 1 3 H^L^id ^ •Ji-^fflKft^f-y 1 0 4 tTEMM^r-y 
[0 0 2 9] 

^-/^f^^T'-v 10 4 ^TEM^f-v 1 0 6 t^F^L^ 

^ffil&N-*T--v 104^ h n-^^S< F I BSDll^C^x-^ffl 

f-/10 4 «K) U FIB JnXffiJK^16Ti- * o 
[0 0 3 0] 

[0 0 3 1 ] 

±lBiW*$iJ£-*-*fc#, *ISWO«3|BH^»«11*±, xK^HSSftStfcH- 
xr-y't, tJIBttfl-^ -r - tc H36 $ *LfcfirflB%3m*>#5£fif iff KSHtaNPJifr 


mf£# 2004-3116038 


#H1 2 0 0 2 -2 5 4 8 8 1 ^- V '. 10/ 

[0 0 3 2] 

<DX\ ^Wmit<Dtztb\zmA*7'>-y*F I Bjbnl#L3Steg;^&aI$-££< T 
[0 0 3 3] 

HufB^f^tl^ffl^^^^-fi, ^IS#tw«-«r<Bx.-Ci3 0, Mitt 4 
[0 0 3 4] 

±iELfc3£9IK;i3v>t\ HufE*m^^>tr-ABS|tm{±, HI £ i tf* 2 COBS 


tBSE#2 004-31 16038 


#11 2 0 0 2 - 2 5 4 8 8 1 ^- v : 11/ 

t 

mm^A^^F-tfnxzfr&WLmfoz-y h;-*t--v£$m;^u mien 

l nmttft »i > io fat**** x - v K ® ^ £ ftfclffifBxiftft(0#5£ffij?r K4*y\£ 
- A £ BB#t L , MIEU 2 tf> HS*f^ l± , liu f Eilfi 1*1 J. > h V - * x - v ^ <b if A £ 

[0 0 3 5] 
[0 0 3 6] 

(mmfm 1 ) 

m i »i, «wotR«^»i^«<o# i o^tt^-c** f i B^towit 

J: <9 FTO^NaW *>ft£f£f4-M 1 fcfiix.. -<7>t£?4S ltFI 
BBS#t^^2> f^Kx>F'J-^f-v3, -v-fef 4 *5 J: C^R-* 

o 

[0 0 3 7] 

Hll 0K^Lfc<><afcl^&O&O-eab*o F I BHB*bfc5^2 
&1-Z>ZttfX$&o FIB ( BB#^2tttli, Wx-lf^VfA (Ga) ft 

> If - A Ci «9 JnXMS-^ *° v v s f HBM&ff £>ti&o 
[0 0 3 8] 

h mmmm 4 b ^ e> & a 0 &mwm 4 b t3 i±, e^^r^ -/an «t & ^oir 


fflSE# 2004-3116038 


mm 2 0 0 2 - 2 5 4 8 8 1 ^- v : 12/ 

t i> -eojf A£ fi^HllfflfiW*;i^- £ 3 ■^Tcfi^nSHj-r & - t **t? § & 
o Ztz, t-fKx>f>j-^f-y3l±, »x7n7 ^Mi^fix.^^lfflM 

[0 0 3 9] 

HI 2 t&Ufflt^* )vr-tLXTE MffcN-* ;^-^t^ Ki > b 'J - * 
f-7 3 ^^«9#tt^E^^-To EI2K£>v>T, TEMl£#*;i^- 3 a ti, 

3 b ^TEM^ff^@^$tL^> X o i:4otv»4, Ki> h 'J -^f-v*3 

ftA^bn-^BftC, ft3gg&3 b^F I B ftll&SffcB K < 

[0 0 4 0] 

HI 3 (a) TEM»;l/f-3 a OSfc^SB 3 b <0fl*i6£^U EI3 (b 

ZT^-fo TEM^t;i/^- 3 a(±, ElSff^efla U a 2 ^^TfpJUHIliiBTf^l 
t^Kx>f'j-^r-y3i:ii$tL^ 0 ^fe»3b{±, T E Mt^f^;!/ 
3 a^S^y7[^UMi£^y7[^^^mTiH]^^-ej^^^tLTiDt), d£>i2J *> 

o 

[0 0 4 1 ] 

btlX^&o *it&^3 3(±> TEMMfj-^^^- 3 a OK^yjfa^&o THI 3 4> 
^Cl, C 2(7)^rfS]^f B 9 li|nTf^r^it'bttTi3 0> jf 16« 3 3 £3cftJ C 1, C 


miE# 2004-3116038 


#11 2 0 0 2 - 2 5 4 8 8 1 ^~ v : 13/ 

■f * c: t **-e § & o 

[0 0 4 2] 
[0 0 4 3] 

£1% il<7)g|l 1<7) (a) fcitf (b) K^Lfc#JKfci£ot\ 7C«fl-7"C 
i-/>£>4$j£1f ErKF I BHB#t^^^2^^^>^^>tr-A?:SE^'fo]^ 
^BSMLTJDXL, E14 (a) ? KffM 1 7 a i$ £ ZFW 17b 

«$^TEMH^17*Mt4o ^LT, [114 (b) ^ 
^fcTiV-* 4 £ffii/>-C, yn-^4 a«^TEMl^l 7W|fffil 7 a^ 

[0 0 4 4] 

TEMtWl 7 76*5fc3S^@^$^7 p n--^4 a * F I BJnX^affi 

<bJR*)i;o*:?£, HI2 K^cLfcJ: ? TEM^*^^-3 a tt^ h 

TEMI^fl.^^^-3 a<A3fc3S8B3 b* ? F I BflnXJM&SK < Si^Whn 

v-eal/-^3»>t, SI5 (a) H^-Ti^K, ~f 
n-74 aO$fc*fcB£S*LfcTEMifcH-l 7 <7)Jgg&£i£i#IHS 3 1 OMmSffi 3 
4K^gc1-&o iO^gHlRIL-Ctt, 4£3t£R3 l<a«EHS&3 4<Z>ffi?5*7MP:£|n] 

[0 0 4 5] 

±ffiOJ3K£&Lfc#t18-C. TEMM1 7 <7)j££B hi£gIM3 4 £<7)^® 
Wfl-fc V v a > ffl <7) * Pt § o tt > £ & K ^ ^>«5* *FIB HB#t 2 
^f.OFIBtIlttSukt, [25 (b) t^1-J:9K> I»^f*'v'>3 
>I3 IOW'>3yI3 5i:iotTEMHfil 7 d*ttfilH] 

8B3 4 K@5eS*U TEMffcH-l 7 £7°n-?*4 a j&* <b & £ fc**t§4o 

«gia^3 4^TEM^1 7<7)@€i:iS^^iJfflLtU^ 0 


tbfE#2 004-31 16038 


#11 2 0 0 2 - 2 5 4 8 8 1 ^- v : 14/ 

[0 0 4 6] 

7^-74 a^^^f^ti, tt«EiaS3 4KB£3*LfcTEMi**U 
7 OMBfM 1 7 a £*t L T F I B HB£tjfc3^ 2^^FIBi:J:S ft*Hfc_t»-flni 

[0 0 4 7] 

TEMilH^T -9 ^{±> a Kx>f'J-^f-y 

3^et^1-LTTEM»i> h U -*^-v*Kflfc!Jffr*t&o fit, TE 

[0 0 4 8] 

TEMlft, TEMfW-1 7*SiDXi"4«r^l±, TEM^^/-3a 
[0 0 4 9] 

V1±MW t £*II^J^f£fWi^M K J: flit, t^Ki>f'J-^f- v 
f - ^ 6 <^^*±* * t>#At -S i 9 tCflljfi^tLTv^fcA^ i&Uffit^ 

*)vy-*im-^fa^n\-tz>'<j£*v>? J -ftit^x, tem^*;K-3 a 

[0 0 5 0] 

^*7=--> ? 6±^fbIR*)£&.r fc-C-C§4^IW*f!IfflfC, TEMifcH-l 7?-T 
EMm^^f-3 aOW3 bicH^-r^, J: ? tttt^r 
-v 6 £F I BJjnX«LSffifi^^^ai$** < f £ «fc v> 0 i(?)J:^:, ^HJfe^ 

t^^*)^f-y6^F I B£nlMf£e^^lbl£«7^6DX^ 

i> o 


ajSE#2 004-31 16038 


#SI 2 0 0 2 - 2 5 4 8 8 1 ^- v ! 15/ 

[0 0 5 1 ] 

tcfWbtLTV^O-^ TEMHHiHi> 3 1 £fr Lv^fc ©{:^t & - 

h -CT E Mf^*^ 3 a - <h § & 0 

[0 0 5 2] 

&ib\ TEM^ftl 7liTEM»;K-3 a co^fe 
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